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^£ ^S^H] tfltb i£efl*l^^<i] ^ ^ ^ 3^ DUV ^eHl ^1 

£ 4b 
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^51^ ^.^t ^zf-g- 7>i S^l- ^ oil- ^s]^ ^ 

{ETCHING GAS COMPOSITION OF SILICONE OXIDES AND METHOD OF ETCHING SILICONE OXIDES 
USING THE SAME} 

£ la ^ lb^r ^efl^l I£e1^]iM *>^-2l ^ 

5L 2a ^ 2b^r zjzj- C 4 F 8 ^ C 5 F 8 7V^2] ^x}^^ *J X-<d #^*} 
HflHolcf. 

^ ^ *fl, S 5 F 8 i^ellxl^E t^b^o] ^Z}7] 

£ 4a ^ 4b^r ^^l 4^ iSell^l^M sflU^ p}ias ^Jf^ 

£. 5a ^ 5b ^ ^eflsl 5a) ^ ^1 ^HK-E. 5b)6 (| 4^ isefl 

36-4 
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JE 7a vfl*l 7d^ ^12 ^*HH rrfe} <r^*H ^£ 

£ 8a ^ 8b^r ^3 ^ *fl4 ^*l°iN tr)-^ ^*}o} 3.^^ rtfl , 

3t£efl^liE tfl^ CD (ADD ^ ^ ^3^- ifl 

lH CD (ACI)l- alSSH M-h}^ ZLsflHS.A^ £ 8aTr ^1-3 a>o]^ 7 > 220nm^I 

^^Ml ^ 3H^-, ^ 8b^r X[o]^7\ 240nm<y tfl^ ?Htf. 

100, 200...^H^1 7lJ& 110, 210.. 

122, 222...iSefl^l^S 3fl€ 112, 212. . .^sK 1 " 

125, 225... 

<13> JM_ ^Sl^ ^-g- 7>i ^ A>-g-^ ^Vsl-l-^ 
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^020000071004 2001/5/3 
*r 9X^ ^-8- 7>^ * A>-g.^ ^rsj-l-^ ^ 

<14> 3^3*4 3}J£ *fl*)l^ *3!%£*fl °fl^^ 

5. , AlS]^ ^ ^£ -§-g- IKM^Itt fh^O-S. 7l#ol #tj.. i*}^ 

^3] ^2., ^ i*}* ^*Rr ^ ^fll:^ ^ «1 (aspect ratio)^ ^7}<^7fl ^ 

4. 

<15> o)d\] itJ-E}. ^ <Hi^S«ll- 5^ ^tt ^ S^^l cfltb -S-^IE. 

<16> <a^-7l]3g ^111-330057^^]^ qz* 7}iS>H C 4 F 8 iE^r C 5 F 8 ^r A>-g-*H ti]--g.^^l-g- 

2.2. CH 2 F 2 ^ CO 7}i« ^^-i- ^«Hr y o^°l 7fl*l=M oicf. ol ^oj) 

^ ILD ^*>7}- ^ ^ -S-^H n S-3\-*\°-S. q^}7] 

3«H C 4 F 8 a^r C 5 F 8 7ViSl -a-^ ^Xl Aj-g-^-ji ojcf. 

<i7> xi\ ^ *fl6, 010, 968Jl( issued to Yang et al.Hl^ f-e-}^} 7}i3.^i 

3:4:12:80^ al^-S. Ar/C0/C 4 F 8 /CH 2 F 2 «- °l-8-«H ^%-$\ ^-8: ^WKr y o v ^°l 
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^)20000071004 2001/5/3 
i 8 > ^s. 7l ]3§n_340207^<Hl^ ^Ela&ifl^ Ar/C 4 F8/CH 2 F2 -fr^sH ^ 

^Z^Kr «J-^0l 7flA|S)c^ Oltq-. ^EH^. ^oflA-] SiNx ^ ^ 

19> p]^- s.^ 5 ( 429,710Jl^Aife C 4 F 8 /CH 2 F2 3 7fif °l-8-«H 

y o V ^°l 7flAl£]ol ojcf. ^ofl o^V^ AlZ^-Al ^Hfofl 

J1jI5]jI i^*Kl ^ ttfe} CDCcritical dimension) Aj-o]^^- # 

^1^171 ^tb ^K£2] ^7411- ^*>7l W ^ S*!: Tfl^JL oicf. olofl nj-s}- 2| 
e<Hl^r i-line 2)-^-^ ^ofl o}^ ^-g-oflofl tfl^- .g-Sfl Jji-^o} l£El|zlAEoj A y 

-8-Jitf DUV jg-ofl o]*j| A]~g-o] ^7>£)JL ZL 

331, DUV 3*|-#S1 ^ofl #-§-*Kr IE2fl7liEf 2*-$r*}^ 7go_ Sfltfife feU T 

tf^cHKtop) CD7> lH*lSr &zft7\ ^^^4. °l^r ILD 

36-7 



^)20000071004 2001/5/3 
<2i> S. la ^ lb^}~ ^Efl^ ^ °11 4^ iS^l^S. ifl^o. d^a^s ^ §}Jf ^ 

<22> £ lal- 71 ^(100) ^H] -Srs^-i- 20,000~30,000A ^ 

TflS. #3-^(110)^- ^W4. °1^ #f<H| ££e|7liEf iitb ^ 

-§-^ Af^l a}z}- ^ofl ^isfl CD7> ej= 250nmSl I£J||x1ae sflli(122)-§: 2f 6500A ^ 

<23> £ ib# ^JL*}^, <#7] iSefl^l^E sfl^(i22)-i- ^4 o>iS^ *H l-ej-^Hl 
^ £^1 ^4^r =t^*H (aspect ratio)7> 8-12 ^£2] ^*(125) 

°1 sfl^i(112)^r ^^4. 

<24> <g<H*]^ sfl^-i- iSeflxl^E 5fl^(i22)^ ^ 1000A u]v}o) 

*\ €-^*(125)^ -^^H iseH^AE;} 0)7} ^o] rto]x\ oi 

^ ^ &tf. ^Sefl^l^S 211 €(122) *1 S <?1*H SH^S) J=l«- 

< 26 > av^^. ^-^11- yfl^d^V^l ifl^H #el^el^ ( TiN, SiN ^ ^ *>-B 4i3f °1 

el^- ^^Hl ^t!: ^14 ^d^«l7> ^ *>s. 4i3ft H^sKn. oil- -f-^ ssefl 
£^J-g- #4i*l ^31^ ^Joltf. o] S ^ s->= Pf>iHSl A}-g-o_5. SSefl^l 
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iEO] ot^-o. j^V v\EL v}^3.%-$ A>-g-ofl nj-g. ^7> ^ ^ ^] ^ °- 

s. <?1*H ^^1^, ss^^l^m^ ^sjti] ^Hl^ tb^ll- 7>^1ji 5^*1 

HtM 7l]^£l^ 4^7} £4. ^ ^7> ^ #7> f-^ -S-^l 

<27> 5E*V a^ofl of| £)sfl 7fl^:^ PEACE(polymer enhanced advance contact 

etching) ^*<H 5^. o]^ 3££5fl^l^ sfliEi-a- °l-g-*H ^Pf-^ ^z|^>£] , ^ 

iis. tf^^s #eH3 f^l s"Hf^ «m 

^ ^ Ji4 ^5\±r ^#-g- ^^^1^1, oj-i. Jg-^H ^ tij-^t 

o) ^z)- S-^o. ^^.s. ^o!4. Hficfl, ol^tb SWP Bj-fe- ^ ^j- 

SflAj aj-g-o] 7pg^rH 4^5. <?1*M ^ ^^ofl £-*fl^ >fc*|7> 

$n #bH 3*1 ^ (polymer rich process)* *HI-*r7"l£- SACCself 
aligned contact) ^S°lH ^ ^r^M , ^ 

«H ^^Kslope)* ^r^l ^*Kr ^^H^h ^fiefl 

°1 ^ A >7} ^ ^^"(RIE-lag; reactive ion 

etching- lag)°l 37fl M-^M^i, &°] ^ ^^7] *H #sH°fl s]*l] *<>1 ^} 

igo.^ Aiz)- ^(etching stopping) ^#°1 u}E]-\fcf^ ^-^o] oicf. # 7 1 RIE-lag^ 
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^<H*v i^HH *fl U^M-^ 

<29> ^-rgo] s.^^. §fl^^>7l 3$ 3-° 3., ^Sj-l^ -g-o]^> 

711 ^ Si*r ^# ^Zj"* 7}^ *\}^}^ ^o]t}-. 

<30> -a Cf^ ^-^-8: #71^ aV^-# <&] Zj--g- 7>i ^>-g-*H €3 

<31> £-1^5} cc tfa. -E-*^ ^ DUV <3 ^ S|-#-§- ^ %°\] ^-g-*Kr 

^ ^ *]--§-] 

<32> ^-71^ ^-^^ ^*>7l £ ^ofl^ &±<t] tfl*V V]-&o] 2 D]nV 

1:2}- ^i: 7Vi (C x Fy, y/x < 2) ^ 4^, ^± ^ i^*f^r 
7}-i(C k H 1 F m , k, 1 ^ ^) -& 3L#SRr ^>S|-#^ ^-g- 7]-^ 

<33> ^-71^ £ 4^ -^3£r, 

<34> i^ofl cfl^V fis] Hl^-o] 2 nln>oi 7>>i (C x Fy, y/x < 2) ^ * 

^ ^ ^« a^-SRr ^.s 7}i(c k H 1 F m , k, l ^ m^: <£s] ^)» s#s>fe 7} 
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<35> M2\ 7}i2l ^^41- ^^lJL, ^-7] ^^p].S. 

<36> 4>7l*V £ J£ CfS. S.^ ^§>7l iflSfl £ ^^H^r, 

<37> 7l^Hl ^21^ ^>2l-#* #$t^ %^*}^ ^5 

<39> Aj-71 iSefl^^E sfllgol t§^^ ^flol^l- *];-§-^v)H ^-aj-^ ; 

<40> ^-71 *}-g-^^lH tfl# 1-^^ 2 ^l 1 ?]:^ 1-3}- ^ 7 >i (C x Fy, y/x 

< 2) ^ Irrfc ^ i^-^V^r ^.2: 7>>i(C k H 1 F m , k, 1 ^ ^^)# 

^s^-g; ^m*Rr ^£^1 ^ ij-^-ir an^^h 

<42> S.^j f AV 7 ] -g-g]. E}i7}i7} E^l^ ^ SE^ ^ 1^ IW, C 5 F 8 , 

C 4 F 6 , C 3 F 4 ^ C 2 F 2 S- ol^ol^l ^ofl^ AllM^ a^JE <5}l4£] 7}i7} W>^-3l*>7fl ^-g-^ 

<43> ^ t a o V 7 | 7 >i7V CH 2 F 2 ^ CHF3S. ^l^-^^l ^€ ^>M"^ 

7]->;0] ti>^-^^ ; ^ 7}i^l tfi^ #71 7>^^ ^-^til7> 0.1~3.0 

<44> #7] *\7-\ 7\^7\ C0# ^ #7] &± 7}io)l cfl^j- CO ^ -fj-ig 

«l7l- l~30 f}^^. 
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<45> <£<>1*1^ ^*£r ¥^7> 20000-40000A m\9l ^V^^MH 

7} 8-17 ^^^jJl ^^o] I50~250nm ^<?1 irS. -%-°}*}?]} ^^M. ^1, 
wj-^^ DRAM #*H*1, t]s^X\b\ tf^M W^fl 

-Ir^r-i- 5.*$ ^^-1: <£^ r 7l 3^ MCCmetal contact hole) fl«H -%-°]*\ 

^ ££E^]iEo| K t£6\) #sl^(hard polymer)f^ ^^-_o S *] 

^ §].w.o| iE ^7liE A^l^ ?H ^*fl ^^r ^l^till- 

a-iL^-^s, t^s]^ #sH°i #^ o]^o] ^^°1M- ^Hr^ # 

^1^^ -^^^ RIE-lag ^Tfl ^Al^ o^^rfjE ti l7l- ^o] 7 > 

<47> o]^ £ igj-^o] *}--g- ^ #Aj|*l ^^l^- ^ 

<48> £ 2a ^ 2b^l^ zj-z* C 4 F 8 ^ C 5 F 8 7>i^ g-^^S^ ^ X-# 

ZL2flS(X-ray photoelectron spectroscopy) -fr -g-T^^Ai ofl q-^q- ^ «> 

^ £<>1 C 4 F 8 £-*Kr iBi^Ml ^^"^ 7>*iq- C 5 F 8 3ri?H ^ ^ 

<W 1^"§- 5Hr^. ^l<>fl 43- C 5 F 8 £-*}°l ^^EejAVoil b^£. o]^ ^^-(C=C) 

ofl sRV #3*1 SMI °13tb C 5 F 8 *m*}7\ ^ J17H^. 

^<>1H^ ole^ o}^ l^di 7>i# aiz| 7>^S.Ai 

<49> £ 3^ lie^liS 3]}^ -ft- v\^b.£. *H S>-*fs>l -M3^ -t>3)-^-^ tfl^H #3^ 
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*H o}^. xjzj- ^-g- ^?gr ufl, S 5 F 8 7}^<4 XSiSflXI^S 3j--g~§. ^^^>7l 

t^°S H-i, i^efl^liS ^(222)^ Aj-^tL 

#^n> ^4^] tfl^j- ^ EH a] 7> ^7l nfl^ofl ^ o]^ ISeI^ae *j) ^ 

S- ^T-S-^H lEEfl^liE ^T^o] ^Aloll ^5]^ fel^^ O)^ ^ 

o]t£a\ ^s^(etch slope)* ^^^q- ^-Sj* >M-°1^# ^a]^ 0]^ tcj.^. ai 

#4: ^, Loading effect* 37fl -B-^V7fl ^cf. o]a)^- #^^7> 

oll^l -fi-lJ:SRr 2]-g-^7fl ^cf. 

a]-^-o} ^6fl ^to] w o >Xl£]^ ^S]^- A>jr|.°-ofl tfl^ £SEfl7lAEO| ^ zj. ^ €) U] 
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1020000071004 2001/5/3 
n sfl^sj q-^^cf. £ la ^ lbofl M-Ef\+ ^sfl^l tils^jl 

<53> £ 4al- ^aLS^, 71^(200) ^Hl ^5}-^^- *J= 20, 000 -30 ,000 A ^f- 

*Je^ ^-^(210)^- ^*k£-ir ttcf. ^f°fl ££efl7lAE t £ 

3.^ ^ -f-^ a>^1 ^iz]- ^ofl CD7> ^ 250nm^ ££^71±e ^(222)-^ 9f 

6500 A ^15. ^^K^ *V4. 
<54> £ 4b* ^-Ji^ , ^7] I£^]ae 3fl^(222)-i- Dfi 3S ^ ^e)-^p}o]] 

S«l (aspect ratio)7]- ^ 8-12 3j3E.£| ^^(225)^1 A ^(212)^ 

<55> <a<H*lfe ^li-i: ^iL^, lE^l^liM 2flBi(222)£) ^ ^Tfl^r 5000A °1^°1 

^ ^€ ^*(225)£] -^^H^ CD^- ^K^H^l CD ^Hl *\°]7\ 7]$\ £ 

<56> <5]Sit!r 114^ £ 3^H 4^1- M7J- 7\^S\ IS5l7|AE7 u ^ WV-g-o]] 

2l*fl iSeflxl^H ^^(222)^ ^ii?> ;£^g- 7^^, ^]zHl 

<57> ^ I^^H ^ 7}^9] 12 ^7}£l^ 127}iSfe CH 2 F 2 , CHF 3 ^^1 

^ &M1 °le ^Hl tflt!- ^7M?1 ^ ^^14. C 5 F 8 7}+vl 



36-14 



1020000071004 2001/5/3 

40.000A ^-*fl# £fe ^rsj-^-* ^z^§>7l7> <H3£Efl f o]^°- ai^-a] CF 2 

^Tfl ^cf. CF 2 1H9^£- «S-sH ^aJSH 40-50 mtorr ^£^1 #3 ^ 

Q± 7}^°\) ^7} iis 7\^$\ -B-^wl7> o.i~3.o ?M ^ y > 

^^Ml^ 0.1-1.0 ^3)7} 
<58> ^"71 Alz}- C07> t\ oji^ #^^1- #^A]^ ^ 7>i 

^sfl^cf. o]&)*)- CO 7}^ M-r- 
<£o.5. -ff-^l^ «>^*>cf. C04 -fi-^ol 4^ (1)3)- ^ #-§-°l 

^^M-Jl CO^ -H-^^O] #0_l£ Cf^-Al ( 2 )<4 7^-0. h].o. o1 O^L^ A]-^ ig-^Bfol ^ 

<59> CO + F — C0F 2 — (1) 

<60> 2C0 — 2C + 0 2 — (2) 

<61> olel^-^^-jL^^nflCO^ 3€tt -n-^Wl^ #71 #2)- 7>iofl tflSH 1 

-30 ^3H4. 

<62> o_ $)6\]x^ £a1 Alz]-o| 7l^^AS SL^TT 0 2> 7>i A)--g- 

i7> ££5)l7lAE ^«.-g- -g-ol^Tll qz*X\7]7] nfl-g^l <>] S) o^o] 4^ ^ o_i£ 
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Ar, He -f-o] ^>-g-€ ^ 

^z}- 7 >i^ <£o] <qz\X\£\ av-g-ol j^^H ^ 7> o^-^M, 

oi^ -ijzj- 7>i^ 5~20 ^M%<£| C 5 F 8 7}i, 200-500 ^3*1 %3] Ar 7}i, 20-150 ^% 
^ CO 7>i, 2-20 o 2 7>i ^ 2-15 CH 2 F 2 51^Hr 7\£i°\v\ , 

o]mr a\%^ AVSj-B]-^; -§-ol£}7fl "r- Sl^ ^ 2i&-gr 10-60 mtorr ^ 

^nvo. ^z^}^ *Pf^ ^M*^ CD Q ^-g-<HH^ CD 7^ 

<66> £ 5a ^ 5bfe #2fl^ ^(5. 5a) ^ *fll ^*H(S. 5b H ^ S.^ 

j^-Qj-i: M-Bj-vfl-fe- £^^14. S^H, ^-o] hi-8: 7640A °1 Jl *| 

^ I£sfl^]iE afl^oj =7)1^ 3000 A °H #^ 7]^S] S. 

3g c§<^^ i^lr <£^1^ ^7] ^sfl ^^s]^ BCCburied contact hole) 
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<67> s. 5a^r ^2fl2l IhlH fyQ C 4 F 8 /0 2 /Ar^ 2:^ ^^-ir t^*M 

^ aflfH tfltb Molcf. ^e)^- ^-^(112)011 ^£ ^#*(125)3 CD^l CDi 

^ 155 nm o]zl CD°J CD 2 fe 210nm tfi&Jf Aj-c^l igo^ 

^ 500A ^l^o.^ ^ <£o] 7^ &<>H ^4 ^f^l <^-£-°l ^^£]^-g-^r «H1 

<68> £ 5b^r «<HH1 ^ C 5 F 8 /CH 2 F2/02/Ar/C0^ S^ilS ^ ^ 

*H ^^Itt zfllHl tfl^ S^olcf. ^el^ ^Sj-^-(212)<Hl ^#*(225)^1 ^ 

CD91 CD 3 ^ 155 nm o]ji ^ 0 >^-«- CD°J CD 4 fe 174nm ^-#Jf ^-^j ^cf 

1- ^ ZLiqjL l£5fl^lil 3fl€(222)^ -t^I* ^lsHr h 3 ^r 2650A 

^ y o^ °fl ^^^l^r CD 1!<H3 3711 ^5]J1 ^2} ^S. 

<69> 51 6-& ^- ^12 ^a]^o]1 14 ef i£eflx]>iM *H SH*-^ 

^el^ ^VSl-^-i: ^ ^-^1-21 Aj^ofl 4^ Aiz^ Soli- uf-Ej-ifl^- ZLHfl 

51^§ o]H£s ^^E)^ MCCmetal contact hole)S*| nfl-f 

<70> Z]- ZL 2flS°lH *}°]^ 14^ ^o] 7 > i^^^L ^^^1, ^ ^Hfl^ 

36-17 



1020000071004 2001/5/3 

<M 432nm, 369nm, cfe 349nm, 318nm, efe 277nm, ffe 244nm, 202nm 

o] ^IM^ 3^ oj§^ ^z}- ||o]o] ^oll- ^nl^ RIE-lag, ^liHIH 

Loading effect7> ^91^ 

<7i> £ 7a xfl^l 7d<>11i=r *fl2 4^ ^*§*H ^^^1^ ^¥ 

$ ^ ^tfl^rf. # ^Mltt S lofl °lt 

<72> 1] 



1 1 


£ 7a 


| £ 7b 


£ 7c 


£ 7d 


| Afols(nm) | 


432 


| 369 


| 277 


| 202 


| a^(A) | 


34101 


| 33731 


| 32902 


| 31675 


| A/R 


7.9 


9.1 


| 11.9 


15.7 



5. 3.711 ^>°17> &^§: ^ $X^. S^A^E^ ^#5} A>ol^ 7 > 

^JZ i? fl S til 7} 8~17 ^^S] ^-f °o^^ 5.3.4^ 7 A^r 

* ^ $14. #efl°fl^ ^ 30000A ¥ ^ 

1- 300nm ^^*>fe *&*$SLg. 

<74> oje^ ^41- ^>oj, m^o} wj-^ofl <^}ig aj^o] I50~250nm ^$Hji ^e} 

^ ^7} 20000-40000A ^3H<>H ( oj^Ea]?} 8-17 #^l-§r 
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*fl-f £^ ^ SU^r 7 A^r :§HM ^ $14. °1 si ^ 

£-^Rr ^W-S^, DRAM #*HH #7] ^^#o] -7]2flAlEi Aj-w.^ ^ 

MCCmetal contact hole) <fl tfl^H £ -g-°l*V7fl 3-§-€ 5*^ 

<75> ^J^b 4M*1 v)H <^ei 7>*1 A>ol^^ tg<%*}7] W Aiz}- 

^A], ^ A}o)^ ^§Hr £3E^ ^ 

n^M- £ ^tgaj v^6\] £)s>i£ Loading effect7> <#«>7l n&<% aH37> ^ 

^o) Alz}.o. <^ ^^E^ A>ol^ 7 > ^ *gAj 2:^4 3711 ^1 7> 

4*1 ^7l nfl^-ofl ^zj-o] 4^1^0.3.51 ^S.^ ^ 5U?1 TJflS-ofl ^Z^- 

^ c 4 ^ &7fl £4. 

<76> 51 8a ^ 8b^r *fl3 ^ ^14 ^*HH 44 , 

^Aj-^i jrfl^oi] rfl*} CD (ADI CD; after develop inspection on CD) ^ 4 

A ^-8- ^r*84-Jl Afl^^ <S44^ ^xfl tfl^ CD (ACI CD; after cleaning 

inspection on CD)* 44^£ -£ 8a^ Aj-0^7} 220nm^l 

^o-ojl <W 3H^I, 8b^r ^«?*4 A>ol^ 7 > 240nm^I tfltb 3H4. ^4€- 

AV2I-44 ^fe- 4 25000A 4S24. o]e^ ^ 0CV(one chip cd variation)^! ^ 
^ W °1S -f"44 i^e^liS ^€4 <*44 <#5>47ll *U>4 

^t4 ^ &4. 

<77> 51 8a ^ 51 8b# *4°i , i^M 3 H H ^4 ^°f°fl €^44 Mell 

4^M sflfH cfltV CD ofl Hl«H ^tb CD 7> ^> t>) ^ ^1 7l ^ ^M-, 

36-19 



^)20000071004 2001/5/3 

€ ^^.-n. SiN i2j]c>H# Tg^*v tq-oitfofl B PSG, PSG 

^ ^rsfl-^- ^^JL, *r ^^-i: wis 

<79> *}7) S. 2^H, *IS. PR^ i^ellxlAEf ^nl^ji, iSefl^l^Eoi =^ 

££5|^liS5] i£E «)H£L ^ = uiflolaL -f ^^H^r -^1 

1- £H^4. *4S S^l^ hUh^H*!^ ^yj- ^j-JjLo] ^1*1- Aj-o]^l" 3|.7fl ^ 

*>7] ifl*M ^ 4^ ^ ^sj^ SH*H, PR°11 tfl^r ^ 

<80> ^Ajojl 5 ^ DRM ^tilifloflX^ ^^El^OBj o]^ Alz}- S^ofl^ ^ 7> 

^ -B-^Hl^ 11 C 5 F 8 / 500 Ar / 50 CO / 11 0 2 / 5 CH 2 F 2 ^ S^l^: ^^^S^- *V 
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3:1 (4:l)*6 


SiN^l cfltl" 


20:1 


8:1 




50: 1 


20:1 


ti<S *Hs(nm) 


0-10 


20 


= 5.4^ °<§# 


89° 


87° 



-g-°l*}7fl ^ 5^^, Ir^KO. 2L<8 A>ol^u(- a £ 

Z\-<U °$^°\} tfl$ ^ <£ ^ ^o] 315. 3^ # 7> 

*H ^3^1 ^«-# 3^ ^ Sic}. 

<83> £ ^ofl 4^ ^e)^ #3-§- ^-g- 7>i Bj-^ofl tfl ^ V]£o] 2 

^l^^l 1-S)- &± 7}i ^ ^ ^ Itil- S#«Rr 12: 7}if S.^}^ S\^r 

3 £.5*1, ol-i-^- 3^ Hl^-S. ^ ^S]^ ^2^1 tflg]- 
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<84> uj-^i, °1 si 7>^ ^-§-^ -Hj-^ ^ ^^-S ^e)^ -tlsj-l-^ Jl4 

<85> tE*h ^ofl af^ tiV£*H ^* ^ U-lH ^S}^ 

nfl?V iSe1^]iM2] 71^5] C 4 F 8 7}if A>-g-fb xjzj- °f 4:1 o] % 

<HH 1>^H<4 ^o] c 5 F 8 7}if ^-g^ig ot 20 :i 3 ^<H ^ &7fl ^cf. 

0 1«=H1 ttfsl- DUV 4^ ^ -g-*fl-£ ^s^^r I£Efl7^Ef ^ 

<86> gc^j. clefS. i^^l ^Jl^-JI RIE-lag7> 

0CV7> AD I CD tflHl ACI CD ^8*1 <£;£:*(H±r ^ &&t]-. tt)-&H 

^INM ^ ^ ^HH ^<>1 7>^£- £ 7 )£ «-0>^ ^ 

<y*l^ ^ Sl-i: 
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[3^8- 1] 

tfl^ Ir^M aj-^o] 2 *m<?l IrS)- 7>i (C x Fy, y/x < 2) ^ 4^, * 

i ^ ft^il- Itsfe 12 ^(C k H,F m , k, 1 ^ m£r 1- i^Kr 

^Z^-g- 7>i 2^#. 

2] 

^ll^^l $1°^, ^71 1:21- fhh7>>i7l- o]^ ^ t£i=. ^ £^-g- 

^ 3* ^ ^ t^tS] 7}^ 2^#. 
3] 

^7} ^ ^ 7}i7} C 5 F 8) C 4 F 6 , C3F4 ^ C 2 F 2 5L ^o|l 

^ ^^5- 7>>i^l ^ ^£.3, *}~ ^VSH-^I ^^-g- 7>i 2^ 

4] 

SH^I, ^71 12 7}i7} CH 2 F 2 ^ CHF3S. ^l^-^^l ^ 

5] 

*IU1MI &<>H, ^i: 7>iofl tfl^ ^-7] 12 7>>^ -fri&*]7} 0.1-3.0 

^SLS. *\±r ^>5}-#^ ^^-g- 7>i 2^#. 
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[^t 1 -* 6] 

zftl^M #7] A^A COS ^ i^-*Rr 7 A^r ^HJ *}±r 

1 3^ 7] 

*f|6^<*l| &<>H, ^"71 ^s}- e]-4i 7>^1 tfl^r CO^I -fH3=w]7> 1-30 33^- ^ 

8] 

9] 

tfl^ H]-|-ol 2 nj^o] ^ 7 >i (C x Fy, y/x < 2) ^ ^ 

^ i^-^fe 7l-i(C k H 1 F m , k, 1 ^ m-g: if^Rr ^ 7> 

I^t^ 10] 

^19%H] 5^1, ^-7] ^ 7>^7l- C 5 F 8 , C 4 F 6 , C 3 F 4 « C 2 F 2 5. 0)^.0]^ ^o\) 

3^51 *H-SJ 7}^<£ ^<L3. §>fe #3J-#£| ^ U^. 
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[3^8- HI 

*fl9lN &°H, #7l 12 A^A CH 2 F 2 ^ CHF 3 5. ol^-<^ $oflAl AjEfljg ajoj 
12] 

*)19#°11 SH-H, #7l 1:5}- ^ 7>i<Hl tfltb #7l 12 7>i^ -fr^wl7> 0.1-3.0 

^<ei ^ ^ #si€- #s}#^ #zj- 

13] 

*f)9lMl &<H*1, #71 #Zj 7>^7> C01- Cl #71 ^ 7}i<>fl tfl^ 

CO^l ^-^a]7l- l~30 ^$\<& 3# f^lS. *}^=r #s|-#^ #3- . 
14] 

«LE*1] 7l^#ofl #*q^ #3*#-£ -S^M #s^£- ^*Rr #31; 

#7i ^sl€- #s^#<*ll niia^ ^seiixi^M 3fl *8#*}fe #31; 

#71 iSefl^liE 2)i^ol ^Ajsj 7 i^ *>-§-^iJH #aj-*Hr #31; 

#71 #-§-^iJH tfl^ 1-4i<>1 Hi -£01 2 *1#<?1 #3)- 7 >i (C x Fy, y/x 

< 2) £ ^ ^ ^it X^*Hr iL2 7l-^(C k H!F m , k, 1 ^ ^ 

if^Rr ^l^F 7>i-fr ^«g*Rr #31; ^ 

#71 *14 7>^ #e>^n>l- ^#Al^ ^7} #Hl-^nHl #71 
* #4*>fe #311" £^Hr #5^1 #*lS] ^ « 0 >^. 

I^U" 15] 

91°]*], #71 1;2> ^ 7}i7} C 5 F 8 , C 4 F 6 , C3F4 ^ C 2 F 2 S. o]^o]^\ ^ 
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d\)A\ AlEfl^ 7}^o]jl t #7] 12: 7\^7\ CH 2 F 2 ^ CHF3S. ^l^^l 

*\ ^€ *H5- sfry] ^ Q± 7>ioil cfl^ #71 iLS 7>iS] -fr^ 

Hl7> 0.1-3.0 ^±3. ^ ti}51*)l 

[3)^8- 16] 

X|14tM 5fl°H, -*7l 7>i7> C01- 3 i^V^ -8-71 IrSl- ^ 7>i^l cfltl- 

CO^ fr*&*]7\ 1~30 ^^<y ^S-S *>fe «8>8 y o^. 

17] 

X|14lH A o v 7l ^z]- 7}i7} 5-20 ^2]%^ C 5 F 8 7>i, 200-500 ^ 

Ar 7>i, 20-150 CO 7}i, 2-20 o 2 7>i ^ 2-15 CH 2 F 2 7> 

if i^-SH, 4>7l ^-g-^tfl^ <g-§H 10-60 mtorr^l *$$\9l ^ 

18] 

XlHlHl A J"7l £SEfl^liS7} DUV-§- 7 A^ ^ 

tiVHXl *$ A 3 H <HT 
19] 

XI141H A oM ^-fr^l <H^Ma]7l- 8-17 ^ ^8-2-3. *}^r 

tiVEXl ^1^1 ^* ^ 
20] 

Xll4%Hl 5U°H, A o v 7l aj^ol l50-250nm ^^^1 ^ ^-^-3. ^ 
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§Kr &5L*H ^ y o V ^- 

22] 

*1U41M1 #7l 7> DRAM ^Hi, ^7] # 

MCCmetal contact hole) 91 ^ #5^1 ^ . 
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